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The species richness of fish stocks and the distribution of protected fish species in the Hun-
garian river system. 
 
Abstract 
e coexistence 
and relative abundance patterns of protected fish species. During our field samplings, executed on 767 sites, 200938 individuals clas-
sified into 66 species and hybrids occurred. The most abundant species were roach, bitterling and bleak. The species richness per site 
varied between 1 and 25, with the average ) but this value showed considerable regional and between-waterbody types 
variation. The highest species richness was detected in the River Danube and in the hilly and lowland rivers. On regional level higher 
species number was detected in running waters situated mostly to the East, North-East Hungary. Altogether 21 protected fish species 
occurred during our survey, and the 29,2% of the total catch were classified into this group. The five most abundant species were 
bitte
hilly rivers. Most of these species can be characterised by specialized environmental needs, therefore their countrywide distribution 
showed patchy pattern. Due to their strong isolation, certain stocks of some protected species (e.g. Eurasian minnow, spirlin) deserve 
particular attention. 
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Figure 1. IDW interpolated fish species richness (A) and the number of protected fish species (B) in the area of Hungary, and in the 
certain habitat types (C-D) 
(Notes: HP: mountain streams, DP: hilly streams, DF: hilly rivers, SK: lowland streams, SF: lowland rivers, D: River Danube) In case of subfigures 
C and D boxplots were used to present the data distribution, Boxplots marked with the same letters do not differ significantly based on nonparamet-
ric Kruskal-Wallis pairwise comparisons (p<0.05).Boxplots marked with the same letters do not differ significantly based on nonparametric Krus-
kal-Wallis pairwise comparisons (p<0.05). Mean SD number of species,  
and protected species are indicated below the boxplots for each habitat types.) 
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Table 1. List of the 21 protected species recorded during our countrywide surveys 
(Notes: Rang: prevalence frequency of the certain species in the whole species list (for the whole list containing all the 66 species
y of occurrence, n. number of individ-
uals detected, RA%: relative abundance of a certain species in the whole catch. The stricly protected species indicated by asterisk.) 
Rang    FO% n RA% 
2. Rhodeus sericeus (Pallas, 1776) rhoser 57.1 24625 12.26% 
6. Cobitis elongatoides ( ) cobelo 39.6 4616 2.30% 
9. Gobio gobio (Linnaeus, 1758) species complex gobgob 34.4 8530 4.25% 
13. Barbatula barbatula (Linnaeus, 1758) ortbar 27.2 6424 3.20% 
17. Misgurnus fossilis (Linnaeus, 1758) misfos 16.8 894 0.45% 
18. Romanogobio vladykovi (Fang, 1943) romvla 16.7 1273 0.63% 
20. Alburnoides bipunctatus (Bloch, 1782) albbip 15.1 5147 2.56% 
26. Leuciscus leuciscus (Linnaeus, 1758) leuleu 12.3 853 0.43% 
31. Phoxinus phoxinus (Linnaeus, 1758) phopho 6.4 3093 1.54% 
32. Barbus carpathicus  barcar 6.4 1028 0.51% 
35. Leucaspius delineatus (Heckel, 1843) leudel 5.1 330 0.16% 
38. Umbra krameri Walbaum, 1792* umbkra 4 884 0.44% 
40. Sabanejewia aurata (Filippi, 1865) sabaur 3.7 131 0.07% 
41. Zingel zingel (Linnaeus, 1758)* zinzin 3.3 161 0.08% 
45. Zingel streber (Siebold, 1863)* zinstr 2.2 119 0.06% 
46. Gymnocephalus schraetser (Linnaeus, 1758) gymsch 2.1 248 0.12% 
47. Gymnocephalus baloni  gymbal 2.1 64 0.03% 
49. Rutilus pigus (Heckel, 1852) rutpig 1.9 109 0.05% 
50. Romanogobio kesslerii  (Dybowski, 1862)* romkes 1.8 148 0.07% 
62. Eudontomyzon danfordi (Regan, 1911)* euddan 0.3 2 0.00% 
63. Eudontomyzon mariae (Berg, 1931)* eudmar 0.1 20 0.01% 
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Figure 2. The PCA plots showing the relative abundances of the indicated protected fish species 
 A: correlation matrix is used, B: covariate matrix was used for the analyses. Numbers in parentheses show the explained variance 
on each axis. Abbreviations of habitat types and the species names are indicated by grey and blue colours respectively) 
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Figure 3. IDW interpolated relative abundances of the six most frequent protected fish species in Hungarian waters 
(Notes: Black dots represent sites where the particular species was found and white dots where it was not. Frequency of occurrence (FO) and Rela-
tive abundance (RA) values are shown for each species.) 
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